ABSTRACT -Background and Objectives: Studies in patients with schizophrenia have shown a decreased overall cognitive performance, and it was found that processing speed and working memory functions are affected. The aim of this study was to describe the general cognitive performance of patients with chronic schizophrenia and analyze its relationship with the severity of psychotic symptoms.
Introduction
The cognitive profile of individuals with schizophrenia includes alterations in attention functions, memory, language, executive functions and general intelligence 2, 3 . According to some authors, the changes are not global and widespread, but specific and targeted, expressed by different patterns of association and dissociation in the performance of different cognitive tasks 4 . Schizophrenia and schizoaffective disorder share a similar pattern of cognitive impairment that is different from that observed in major depression, bipolar disorder and Alzheimer's dementia 5 .
There is an increasing interest in the field of research in psychopathology to recognize the importance of these cognitive deficits, in order to understand the etiology, course and outcome of the illness 6 .
Different neuropsychological instruments and batteries have been used to assess these deficits; the Adult Intelligence Scale WAIS-III 7 , has been one of them. A shortened version of it has been used to predict the IQ of these patients 8 , which is believed to be more convenient as the full scale test involves too much time, especially for this type of clinical population. In a study of 42 participants diagnosed with schizophrenia, the average IQ scores were in the low average range indicating a decrease in performance compared to the general population 7 . More specifically, the mean scores of patients in the Verbal Comprehension Index and Perceptual Organization indexes were higher than the Working Memory and Processing Speed. These results indicate the deteriorated state of tasks involving attention, processing speed and working memory 7 . Another study reported that verbal skills in outpatients with schizophrenia assessed by the WAIS are related to the magnitude of the decline in neurocognitive function and performance in everyday life, showing that the processing speed differentiated patients with decreased verbal skills 9 . This could lead to the hypothesis of a close association between verbal performance and the speed in cognitive processing widely reported in the literature 10, 11 .
The present study aims to assess and describe the cognitive functioning of a group of inpatients diagnosed with chronic schizophrenia using WAIS-III 7 . This will allow a comparative analysis between different cognitive tasks, some dominated by executive components and others with predominant verbal components. At the same time, we also used different indexes of the scale to investigate specific cognitive domains such as verbal comprehension, perceptual organization, working memory and processing speed. These different measures were also analyzed regarding psychiatric symptoms. There is evidence on the relationship between positive and negative symptoms with the performance on neuropsychological tests. However, there is no model that can associate the presence of specific cognitive impairments and certain symptoms. Additionally there are no studies so far on the relationship between symptoms and cognitive deficits throughout the course of time. It has been established that there is a strong association between these alterations and negative symptoms in a special way. However, this could arise from a conceptual overlap, wherein certain symptoms or cognitive problems are considered as well as negative symptoms and cognitive deficits 12 .
Method

Subjects
The study included 48 patients diagnosed with chronic schizophrenia of the mental health institutions of "Prof. León S. Morra" Sanitarium and the "San Nicolás" Clinic in the city of Córdoba, Argentina. Patients fulfilled the criteria for Schizophrenia Disorder DSM IV-TR 13 based on the Structural Clinical Interview for DSM-IV. Patients are between 27 and 60 years of age, of both sexes and different educational levels, and most have not completed their studies. Table 1 shows a detail of the demographic traits. The patients had to be psychiatrically stable for at least two weeks on their treatment with antipsychotic drugs before participating in the study. All patients were receiving antipsychotic medication (typical [n = 10], atypical [n = 13], typical and atypical [n = 25] ). Antipsychotic administration most common were: Clorpromazine, Haloperidol, Levopromazine, Risperidone and Clozapine. All participants were clearly informed regarding the aim of the study and assessment manipulations, and gave their written informed consent prior the beginning of the study. 
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Measures
Symptom assessment
Patients were assessed with the Spanish version (available on demand from Dr. Nancy Andreasen) for the Scale for the Assessment of Negative Symptoms -SANS- 14 and the Spanish version (available on demand from Dr. Nancy Andreasen) for the Scale for the Assessment of Positive Symptoms -SAPS- 15 .
Cognitive assessment
The spanish version of Wechsler Adult Intelligence Scale-Third Edition WAIS-III 7 was a test used to measure intelligence in patients with chronic schizophrenia. The following measures of WAIS-III were considered for this study: Full Scale IQ, Verbal IQ, Performance IQ, Verbal Comprehension, Perceptual Organization, Working Memory and Processing Speed.
Data analysis
The descriptive statistics mean and standard deviation were calculated to analyze the performance of patients in the different WAIS-III indexes. Pairwise post hoc comparisons were performed with Bonferroni's adjustment. The Pearson correlation coefficient was used to analyze the relationship between cognitive performance and psychotic symptoms. Z-scores were calculated to analyze correlations between cognitive performance of patients and the severity of psychotic symptoms. Results were considered significant at p < 0.05. All statistical tests were carried out using PAWS statistics 18.
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Results
The results show that in general patients with chronic schizophrenia had a significantly lower performance than expected (Figure 1) . Descriptive results showed a low performance in the intelligence test, with an average IQ of 70 points which is the inferred borderline intellectual functioning. The results of the verbal scale were about 10 points higher that the non-verbal performance scales, qualitatively assessed as extremely low (Table 2) . By analyzing the different indexes that compose the scale WAIS-III, a significant effect between them was observed (F = 15.201; p = 0.000). Pairwise post hoc comparisons were performed with Bonferroni's adjustment. As shown in Table 3 , there are significant differences for each paired comparison for all of the indexes scores except for indexes working memory and processing speed. More specifically, the verbal comprehension index was higher compared to the other index, but still lower than expected and on average low. The processing speed index was the lowest, falling into the category of extremely low. The Pearson correlation analysis showed that cognitive performance is strongly correlated with the Formal Thought Disorder. However, it is striking that this correlation was not established with the Verbal IQ and Verbal Comprehension IQ (Table 4 ). The severity of negative symptoms assessed globally was significantly correlated with a lower performance on the full intelligence scale, but specifically with the Performance IQ scores, Perceptual Organization and Working Memory. In particular, we observed a strong correlation between the severity of negative symptoms and poor performance in Processing Speed. Moreover, this study found that the severity of the alogia symptom, closely associated with language disorders, correlated strongly with all cognitive measures, including those within the Performance IQ. Avolition/apathy was strongly correlated with the results of the Performance IQ test, and the Perceptual Organization and Processing Speed index. No correlations of this type were observed in the present study between the symptoms of affective flattening, anhedonia-unsociability and attention and any of the cognitive measures (Table 5 ). 
Discussion
The aim of this study was to evaluate and describe the cognitive functioning of patients with chronic schizophrenia by administering the WAIS-III full scale, with the hypothesis that the performance of these patients would be significantly low compared to expectations. This hypothesis was tested and accepted, as we observed a significantly lower average yield in the different levels of the intelligence scale, with a qualitative assessment border. However, it is important to consider that, as stated in the WAIS-III manual, a low IQ may reflect a low level of intellectual functioning, but can also be determined by other factors such as linguistic or cultural discrepancy, the presence of distractibility or anxiety, low motivation, among others 7 .
In the case of patients with schizophrenia, there are many factors involved in cognitive performance and still no consensus regarding them, showing a great variability in the results of different studies. The highly variable results in some cases seem to be related to clinical and sociodemographic variables. Among these variables can be considered: the subtypes of schizophrenia, the current period of illness, years of illness and antipsychotic medication used. Many studies investigating the cognitive functioning with WAIS-III scale use outpatients stabilized in psychopathology 16, 17 . However, in order to reduce the aforementioned variability we focused our research interest in patients with four different characteristics: they are inpatients, with presence of psychotic symptoms, suffering from chronic continuous manifestations of the disease, and on stable antipsychotic medication.
Coincidentally with the study reported in the technical manual for the WAIS-III, our results showed that higher scores were obtained in Verbal Comprehension and Perceptual Organization, while the lowest scores were observed in the Working Memory and Processing Speed IQ, with the latter being the most affected 7 . Multiple studies of specific cognitive domains in schizophrenia have shown that deficit in processing speed is the core element of cognitive impairment in schizophrenia 1 . However, it has been established that the strongest moderator of processing speed performance is observed between the daily dose of antipsychotic medication and the intensity of its effect on the encoding task, concluding that the antipsychotic dose has a significant effect on processing speed. Despite this assertion, even if the effects of medication were excluded, the deficit in processing speed would be significant 1 . In our study we did not analyze the relationship between the medication used and the performance in different cognitive scales, which is a limitation in our work; however, taking into account the previous results mentioned above, we consider it important to include this analysis in future.
One of the performance moderators considered in this study was the correlation analysis between WAIS-III cognitive measures and psychotic symptoms. The results showed that the overall severity of negative symptoms significantly affects cognitive functioning of chronic patients, but the slowing down of the cognitive processing was the most noticeably affected. The avolition/apathy symptomatic pair was strongly correlated with various cognitive measures, but the most significant correlation was observed with the results of the manipulative ability, and the perceptual organization and processing speed indices.
One of the most outstanding results is the strong negative correlation found between the severity of alogia and all measures of the WAIS-III, including tasks that are specifically manipulative, while the term alogia refers to the impoverishment of thought and cognition, and is inferred by the poverty of speech and poverty of language content 14 . These results are consistent with other results in this study that showed that the symptom of Formal Thought Disorder significantly correlated with almost all the WAIS-III measurements, but remarkably this symptom does not correlate with verbal measures. In this line of findings, Berenbaum 17 found that both alogia and coherent speech impairment are associated with poor planning skills in cognitive tasks, which could explain the relationship between the severity of these symptoms and the poor performance in executive and manipulative tasks found in our study. Furthermore, we think that this strong association between the severity of alogia and general cognitive performance of patients can be explained from an integrated cognitive perspective, which is considered both a dysfunctional semantic system as severe problems in executive functioning of patients may underlie symptoms such as Formal Thought disorder and alterations in language fluency 18 .
Keefe 19 has established that neuropsychological tests may provide, in addition to evidencing models of regional brain dysfunction in psychiatric disorders, an understanding of the relationship between central cognitive problems and symptoms, which can be used to identify cognitive predictors of the course of the disease and provide a method for discriminating between heterogeneous forms of certain psychiatric disorders. In this study we managed to describe the cognitive functioning of chronic patients using different indexes of the WAIS-III scale, a great benefit when trying to determine specific cognitive patterns.
Some of the limitations of this study relate to the type of analysis to be performed between the severity of symptoms and performance on cognitive tasks, while these results we cannot infer predictions regarding associations that may exist between these variables. However, we believe that our results provide useful information that can then be deepened. Moreover, we also believe that further studies are needed to compare cognitive performance and its association with psychotic symptoms, including chronic and acute patients.
